Comparative analysis of the effects of a novel vacuolar adenosine 5'-triphosphatase inhibitor, FR202126, and doxycycline on bone loss caused by experimental periodontitis in rats.
Doxycycline is reported to inhibit alveolar bone destruction by blocking matrix metalloproteinases (MMPs). Nevertheless, MMPs are not involved in osteoclastic bone resorption; osteoclasts directly resorb bone. An acidic microenvironment, which is formed by vacuolar adenosine 5'-triphosphatase (V-ATPase) expressed in the plasma membranes of osteoclasts, is indispensable for osteoclastic bone resorption. In the present study, we investigated the potential role of the acidic environment on periodontal bone destruction using a novel and specific V-ATPase inhibitor, FR202126, which we compared to doxycycline. Inhibitory activity against in vitro bone resorption was examined by measuring the Ca2+ release from murine calvariae cultured for 6 days, which were treated with interleukin-1 (IL-1), IL-6, or parathyroid hormone. Experimental periodontitis was induced by a ligature wire tied around the contact between the first and second maxillary molars of male Wistar rats. FR202126 and doxycycline were administered orally once daily for 6 days. Seven days after tying, the maxillae were dissected and mesiodistal longitudinal paraffin sections, including interdental alveolar bone, were processed for histopathologic analysis. FR202126 inhibited bone resorption almost completely in calvaria cultures induced by three stimulators, whereas doxycycline was unable to prevent in vitro bone resorption. Oral administration of FR202126 significantly prevented alveolar bone loss in experimental periodontitis. However, doxycycline did not inhibit alveolar bone destruction. These results suggest that an acidic microenvironment plays a more important role than MMPs in periodontal alveolar bone destruction and that V-ATPase inhibitors may offer a new approach to the treatment of periodontal disease.